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(54) SHADING SOFT VESSEL FOR MEDICINAL FLUID 
(57) Abstract : 

PURPOSE : To protect a content medicinal fluid against light, and visually 
observe the state of the liquid by forming a shading soft vessel for 
the fluid out of a soft plastic sheet having a specific value of underwater 
transmission factor in a specific wavelength zone as well as in specific 
wavelength . 

CONSTITUTION: A shading soft vessel for a medical fluid is formed out 
of a soft plastic sheet having underwater transmission factor equal to 
or less than 10% in a wavelength zone between 290 and 420nm, and 60% 
or more in 600nm wavelength. In this case, the base material of the sheet 
is preferably made, for example, of linear low density polyethylene 
(LLDPE) having density between 0.908 and 0.920g/cm3, ethylene vinyl 
acetate copolymer (EVA) containing 5 to 30wt.% of vinyl acetate, or the 
copolymerized composition of crystalline polypropylene or crystalline 
copolymer (PP) mainly composed thereof, and atactic amorphous 
polypropylene or a copolymer mainly composed thereof. 
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[Example] 

Although the example below explains this invention more concretely, this 

invention is not limited to these at all. 

[0022] 

All the sheets (film) used here are made from unstretched material. 
[0023] 

(Examples. 1-5, comparative examples 1-3) 
(1) sheet 

© raw material polymer: Various kinds of LLDPE pellets and the LLDPE 
pellet containing a light shielding agent (colorant) which are shown 
in Table 1 were prepared. 

[0024] 

[Table 1] 



Raw material 
code 


Contents 


(Xi) 


LLDPE (the copolymeric element is 
Hexene-1 ) 
Density 0.915/ cm 3 , MFR1 . 7 


<X 2 ) 


LLDPE (the copolymeric element is 
Butene-1 ) 
Density 0 . 925/ cm 3 , MFR2 . 0 


(Yx) 


Added 20w/w% of yellow-based light 
shielding agent into (A 2 ) 


(Y 2 ) 


Added 20w/w% of red-based light 
shielding agent into (A 2 ) 



(Note) : The measurement condition of MFR (melt flow rate) — the temperature of 190^, the load 
of 2160g . 

[0025] 

(2) Production of a two-layer sheet : using the pellet of Table 
1, the tube shape sheet was extruded at 180°C from the inflation 
die for two-layer, and was cooled in water (20 °C) and the 
inflation sheet with 0 . 35mm in thickness and flat width of 130mm 
was extruded at the speed of 6m/min. Although the composition 
was shown in Table 2, the quantity of the light shielding agent 
was adjusted by mixing the pellet of (A2) , (Bl), or (B2) at a 
predetermined rate . 

[0026] 

(3) Evaluation of the plasticity of a sheet : the sheet obtained by (D 
was cut out in the shape of a dumbbell, the modulus of elasticity in 
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tension was measured according to J IS K7113, and it was considered as 

the measure of plasticity. 

[0027] 

@ Measurement of the underwater transmissivity of a sheet : Prepare 
a bag (in the flat state shape of 40x180x130 mm and the hard tubed effluent 
port made of high-density-polyethylene resin where it was equipped with 
the rubber stopper adheres to one end ) by using a sheet obtained by (D 
and the bag contained 300 ml of transfusions consisting of about 15 wt/v% 
of glucose and about 3wt/v% of amino acid solutions and was sterilized 
by autoclave at 110 °C for 20 minutes. After cooling to the room 
temperature, the sheet was cut off after 48-hour in the dark place, and 
the underwater transmissivity was measured at a wavelength of 290-420 
nm and the wavelength of 600 nm by Shimazu double beam type 
spectrophotometer UV-300. The result is shown in Table 2. 
[0028] 

(5) A heavy metal and an elxtractable substance test : The test 
was performed the sheet obtained by (2) according to 
Pharmacopoeia of Japan General Tests "Test for plastic 
containers for aquous infusions". 
[0029] 

© Evaluation on protection from light: On letting 1 . 5mL of Neo Milan 
Multi (Nippon Kayaku Co,, Ltd) pour through a rubber stopper into the 
container containing an infusion solution obtained like®, expose to 
lihgt at the intensity of 500 lux with the white fluorescent lamp. The 
vitamin (A, B2 , C, Kl) remaining content of 24 hours and 48 hours exposure 
and before the exposure was measured using high performance liquid 
chromatography. The result is shown in Table 3. 

[0030] 
[Table 2] 
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Experiment No. 


Structure of sheet (thickness ram) 


Transmittance of sheet in 
water (%) 


Inner 
layer 


Outer layer 
(mixture) / (weight ratio) / 
(layer thickness) 


ZBO to 420 
(run) 


600 (nm) 


Example 1 


(XJ 
0.32 


X 2 :Yi / 5:95 / 0.03 


10 


72 


Example 2 


(XJ 
0.32 


X 2 :Y! / 8:92 / 0.03 


6 


67 


Example 3 


(Xi) 
0.32 


X 2 :Y! / 12:88 / 0.03 


1 


61 


Example 4 


(XJ 
0.32 


X 2 :Y 1 / 10:90 / 0.03 


2 


65 


Example 5 


<X X ) 
0.32 


X 2 :Yi:Y 2 / 5:5:90 / 0.03 


1 


66 


Comparative 
example 1 


(X ; ) 
0.32 


X 2 :Yi:Y 2 / 9:9:82 / 0.03 


1 


53 


Comparative 
example 2 


(X x ) 
0. 32 


X 2 :Y i: Y 2 / 5:5:90 / 0.03 


1 


50 


Comparative 
example 3 


(Xx) 
0.32 


X 2 :Y X / 4:96 / 0.03 


15 


77 



(Note) : The value of the transmittance of sheet in water at 290 to 420 nm shows the maximum 
transmittance in this region. In the above-mentioned Examples and Comparative examples, the 
maximum transmittance was exhibited at a wavelength of 420 nm in all cases. 

[0031] 

[Table 3] 



Experiment No. 


Residual ratio of vitamin after irradiation (%) 


Vitamin A 


Vitamin B 2 


Vitamin C 


Vitamin Kj 


After 24 
hr 


After 48 
hr 


After 24 
hr 


After 48 
hr 


After 24 
hr 


After 48 
hr 


After 24 
hr 


After 48 
hr 


Example 1 


97 


94 


97 


92 


95 


90 


97 


93 


Example 2 


98 


96 


98 


95 


97 


94 


97 


94 


Example 3 


99 


98 


99 


97 


98 


96 


98 


96 


Example 4 


99 


99 


99 


97 


98 


97 


99 


97 


Example 5 


99 


99 


98 


96 


98 


96 


99 


97 


Comparative 
example 1 


85 


72 


80 


65 


75 


60 


81 


63 


Comparative 
example 2 


98 


97 


99 


97 


98 


97 


98 


97 


Comparative 
example 3 


99 


97 


99 


97 


98 


96 


99 


97 



[0032] 



(2) Evaluation results 

[1] Flexibility of sheet: The modulus of elasticity in tension of sheets 
of Examples 1 to 5 and Comparative examples 1 and 2 was about 1, 500 kg/cm 2 , 
and in the case of Comparative example 3, it was 1,900 kg/cm 2 . These 
values show that all the sheets have a sufficient flexibility as a sheet 
for a soft infusion fluid container. 
[0033] 
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[2] Transparency of sheet (easiness of interior monitoring): As shown 
in Table 2, in Comparative examples 2 and 3, the transmittance at 600 
nm in water is less than 60%. It is because that in Comparative example 

2, the concentration of a light shielding agent is too high, and in 
Comparative example 3, the transparency of LLDPE (X2), which is a main 
raw material, is low. When the container samples were shown to technical 
experts other than the present inventors, 8 out of 10 technical experts 
had an opinion that "it is difficult to see the inside". 

[0034] 

On the other hand, with respect to Examples 1 to 5 and Comparative 
example 1, all the 10 technical experts judged that "the interior 
monitoring can be carried out without problem". 
[0035] 

[3] Safety of sheet: In any of the compositions of Examples and 
Comparative examples, it was confirmed that the heavy metals and eluted 
matters met the requirements of "Test Methods for Plastic Containers 
for Infusion Fluids". 

[0036] 

[4] Light shielding effect of sheet: From the results shown in Table 

3, it is found that the transmittance in the range of from 290 to 420 
nm is 10% or less, which shows an extremely favorable light shielding 
effect, and even in the case of vitamin C, which has low resistance to 
light, a favorable effect is obtained. On the other hand, in the case 
of a sheet with a high transmittance (Comparative example 1) , significant 
decomposition of vitamins were observed, therefore, it is difficult to 
put it into practical use. 
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